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be a concentrated load, a bending or a twisting load). In ICAN failure criteria were established ( fracture in tension or in compression; damage due to the matrix fracture in tension or in compression; and damage due to intralaminar and interlaminar shear fracture.
(2) MHOST is a finite element computer code [12] for the solution of structural analysis problems.
The code has the capability to perform linear or nonlinear static and dynamic analysis. MHOST has a library with a variety of elements and for the present work the four node shell element was used. By supplying the boundary conditions, the desire type of analysis, the applied loads and the laminate properties (using ICAN) MHOST performs the structural analysis. In addition MHOST provides the computed stress resultants to the ICAN code; and then ICAN computes the developed ply stresses for each ply and checks for ply failure.
(3) A module that keeps track the failure modes and communicate these modes to ICAN in order to degrade the properties associated with the respected failure modes.
An integrated schematic of the CODSTRAN simulation cycle is shown in Fig. 3 . In this figure, from the left side along the clockwise direction the material properties of the constituents (fiber and matrix)
are provided by ICAN's data bank, next the ply properties are computed by using the micromechanics theory, and the laminate properties are computed using the laminate theory. These properties in conjunction with the finite element mesh, the loads and the boundary conditions are incorporated into MHOST. MHOST performs the structural analysis and provides the computed stress resultants in ICAN (in the right side of Fig. 3 ), where 1CAN proceeds to compute the ply stresses using the laminate theory and checks for ply failure.
The nonlinear structural analysis in MHOST code is performed in conjunction with an incremental load algorithm. The load is increased in small increments After that, the load is increased, and the above procedure is repeated until the final failure of the structure. Following the above procedure, the damage progression, fracture and collapse of the structure is monitored. Table 2 HMHS epoxy matrix properties Where 1, 2, 3 are the material axes of the ply. The direction of the fibers are parallel to 1-axis. T is for tension and C is for compression. Mechanics 25 (1996) 
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ATX= L, Uy=Uzffi0 are presented up to global fracture for defect-free shells and shells with through-the-thickness defects.
Results and discussion
(1 and Applied Fracture Mechanics 25 (1996) 3671.
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-8112. high ply stresses were developed at the edges of the crack, and when the fracture progressed the distribution of the ply stresses around the fractured area changed and decreased.
Summary
In this investigation, the simulation of the structural and damage progression response of a . Increasing the applied pressure, the fiber fracture progressed in the hoop direction at a faster rate than in the axial direction, until the collapse of the structure.
(3) Comparing the defected with the defect free thin shell structure, it was observed that damage initiation started at 0.16% of the defect free thin shell P.K. Gotsis et al./ Theoretical and Applied Fracture Mechanic's 25 (1996) March 25-28, 1996 , Vol. 41 (450-461, 1996 .
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